Figures and Tables

Introduction
The objective of this task is to further explore the economic impacts that might result from a widearea el t to: r ease of anthrax. The intent is not to provide a quantitative analysis of such a disaster, bu 1. Define the general categories of economic impacts that the region should be concerned about; and, 2. Explore what types of private sector businesses or industries, if any, may have the greatest impact on speeding the economic recovery of the region.
This analysis was conducted through a review of literature on regional economic development, regional resiliency, and the economic impacts of major disasters, including Hurricane Katrina, the 9/11 attacks, and other hypothetical analyses.
Categories of Economic Impacts
This information is intended to help government officials, private businesses, and building owners and operators think about the range of potential economic costs from a wide-area release of anthrax and how those costs might vary by stakeholder. This may be used to support discussions about assumptions and uncertainties regarding stakeholder responsibility for different costs.
General Framework
A general framework was developed to define broad cost categories that would be relevant to three stakeholder groups in a catastrophic anthrax incident: government, private business, building owners and operators. Exact costs will depend on variables specific to the site of the incident and variables specific to the attack (Figure 1 ). Costs would also be driven by the timeline of the incident nd for purposes of this analysis include costs incurred during incident response, restoration and a recovery phases.
General cost categories include:
Loss of Life includes costs associated with compensation for lost earnings, which may be paid by insurance policies, the government (e.g. the Victim's Compensation Fund established after 9/11), businesses, or charities; or the costs may be absorbed by individual families. There may also be costs associated with lost productivity from loss of life as organizations are forced to operate without essential staff. A potential cost could come in the form of l provide the surge medical care e to the area, release the national stockpile, and likely provid medications for free, but could also impact hospital owners and the insurance industry. Damage and Loss of Property refers to costs associated with damaged property and lost assets that require replacement, as opposed to decontamination and decommissioning (separate category). These would accrue to all three stakeholders as owners of facilities. Other costs may include insurance losses on property. For the federal government, there ay also be costs associated with allocation of grant funding to state and local agencies and ther critical responders under the Stafford Act. m o 2 s, and waste disposal. There could also be costs resulting from liability for exposure during cleanup or for inadequate cleanup. Other Indirect Economic Losses captures other means through which value could be lost to government and the private sector as a result of the disruption to the economy. The loss of income will have a major impact on all stakeholder groups, and could ultimately cause defaulting on loans or tightened access to credit. The government's main source of income is tax revenue, which will be affected when its residential and commercial population Evacuation and Return costs are those associated with physically moving citizens and businesses away from the contaminated and possibly surrounding area, either voluntarily or through or planned evacuation. There will be costs for government to keep people out of unsafe areas as well. And when it is time to repopulate the evacuated areas, there may be costs to support the return to homes and businesses. Finally, there may be costs associated with temporarily relocating people and bu sinesses and incentivizing them return to their homes or buildings. Decontamination or Decommissioning refers to the broad set of costs associated with cleaning up buildings, homes, and critical infrastructure that might have been contaminated in the attack. It may also be determined that an area/building is not a good candidate for decontamination due to economic, legal, or other factors, and may be decommissioned instead. Examples of decontamination costs include sampling and testing, remediation labor, supplies and equipment cost evacuates or is impaired. Businesses earn revenue from commerce; beyond the direct loss of commerce from businesses forced to close or relocate, factors such as loss of consumer confidence will have a negative effect on businesses throughout the regional economy. Building owners' primary source of income is rent from leasing its facilities to businesses or residents. Dislocation of businesses and residents would severely impact building-owner income. Finally, rising civil unrest as a result of increasing social stratification, a growth in potential hate crimes and discrimination may result in other costs to property owners and society as a whole.
The general categories of economic costs were derived and adapted from existing models for characterizing the costs of a catastrophic loss. (See References.) Some of the existing models, such as those developed by Adam Rose 1 and Stephane Hallegatte's 2 break the analysis down into great detail, at a level that is more relevant for postfacto analysis than a general analysis of a masscasualty event. Other analyses, such as Whicker et al.'s Adaptive Management Paradigm 3 , are more general, providing a useful model for assessing the management of an emergency, but do not adequately support an assessment of associated costs. Finally, many models focus on short-term immediate effects such as property devaluation and the cost of evacuation, but do not address preservation of the social system, which is vital to the recovery of an urban area. An effort was made to incorporate an appropriate level of cost detail into the current framework, as well as types of indirect costs, such as social order, that can have a real impact but are often left out of models.
StakeholderSpecific Frameworks
The following diagrams examine specific types of costs that are likely to result for each of the three broad stakeholder groups described above. Figure 2 illustrates costs that would likely affect government, Figure 3 characterizes costs that might affect businesses, and Figure 4 relates specifically to building owners. While there is overlap in the cost categories across government, businesses, and building owners, the depth and impact of these costs will likely vary significantly by stakeholder due to their different responsibilities, liabilities, and revenue sources. In many cases there are gray areas of responsibility and liability. For example, all three stakeholders may absorb osts for facility cleanup, waste disposal, or building decommissioning, but it is not clear to all to hat extent each sector would be responsible for those costs. 
Conclusions about the Economic Impacts Framework
This analysis attempts to provide a flexible, qualitative framework for examining potential costs associated with a wide-area release of anthrax, as it may impact three different stakeholder groups: government, businesses, and building-owners. It allows for variable factors like the nature and extent of the attack to remain outside the cost estimation for simplicity. While it could be further developed with quantitative information to arrive at cost projections to each sector or to individual organizations, the intent of the framework is provide a point of departure for discussing likely categories of costs and assumptions about accountability for those costs. When discussing the financial implications and liabilities of such an event with stakeholders from the private and public sectors, it has been clear that there are various and divergent expectations and assumptions about who would pay for what. This framework may be used to vet and clarify such assumptions among public and private stakeholders.
Businesses/Sectors that May Speed Recovery
This part of the analysis explores whether particular businesses or sectors might be well-positioned to speed economic recovery if its restoration after a wide-area release of anthrax were prioritized. Many of the existing models for physical restoration of an area assume that government property and critical infrastructure should be decontaminated first. While government plays a critical role, it is not a revenue generator for the region. Businesses that can help reestablish the tax revenue stream into local government, while providing other important benefits, may warrant prioritization of restoration over government buildings, if the goal is to speed economic recovery.
Criteria for Identifying Priority Businesses Sectors
To help determine what types of businesses might be key contributors to the region's economic recovery, we reviewed assessments of regional economic development for the greater Seattle area and other cities and defined additional criteria thought to be potentially good indicators of a business's impact on the regional economy following a disaster. Regional economic development groups use criteria such as number of jobs and multiplier effects to define priority industry clusters in the region. Other factors that may be important relate to the nature and substitutability of the product or service offered by the business.
Potenti businesses/sectors include: al criteria to support an analysis of priority Number of direct employees/jobs created Sector job multiplier effect (i.e. the impact of jobs created in ancillary sectors) Impact of business/sector on city tax base Competitiveness of the sector in Seattle relative to other cities (This can be measured by Employment Concentration Ratio (ECR), which is the sector's share of employment in the region relative to the national average. ECR indicates strong market position or specialization. More than likely the industry is exporting goods or services out of the region; therefore this could be important to minimize national impacts depending on the reach of the sector.) Location dependence of service/product provided (e.g. does the product/service need to be made available in downtown Seattle or you could it be made available just as easily in a neighboring city?) Whether the business provides a vital product/service (e.g. food) versus a luxury item (e.g. designer handbags)
Example Analysis of Businesses/Sectors Against Criteria
Data on how some sectors perform against some of these criteria is available in a number of regional industry sector studies supported by the City of Seattle Office of Economic Development 4 nd in economic analysis of Central Puget Sound sponsored by the Puget Sound Regional Council. a 5 Other data was estimated based on the authors' independent research and assessment.
It should be noted that city and county economic impact studies do not examine all sectors that operate in the region, but a set of geographically concentrated industry "clusters" that were determined important to driving economic growth of the region. This cluster theory may have some utility to the assessment of strategies to help drive economic development after an event such as a wide area release of anthrax. The industry clusters have the characteristic that they can or do export goods and services outside of the region. While sectors like education, government, local business and personal services are important and are some of the largest employers in a region, their focus is usually centered on serving the local population and economy. So they are considered more a product of the local economic growth than a cause of it. In the event of a wide-area release of anthrax, these types of foundation sectors will ultimately be important to regional economic recovery; however businesses in the region's critical industry clusters may be better-positioned to acilitate and speed economic recovery. The table below summarizes performance of the major egional industry clusters against the criteria defined above. *An employment concentration ratio (ECR) greater than 1 implies that the industry produces more goods and services than required to meet the demands of the local market. In other words, the cluster is more concentrated in the region than it is at the national level.
Basic industries jobs generally include the broad sectors of: 1) construction, 2)manufacturing, and ) wholesale trade, communications and utilities. In the City of Seattle economic analysis they there 3 further broken into the nine sub-clusters identified in the table.
The maritime sector includes fishing, shipbuilding, water transportation, seafood processing, cruise ship business, boat dealers/suppliers, as well as major support industries including cold storage, arinas, marine terminals, fuel, and others. m 6 There is some overlap between data on this sector and the manufacturing sector in the City's economic impact studies.
The assessment of the biotechnology sector included biotechnology (defined as the application of iological knowledge and techniques pertaining to molecular, cellular, and genetic processes to b develop products and services) and medical devices. he T information and communication technologies industry in Seattle includes software developers and engineers, programmers, analysts, administrators, and graphic designers.
Finally, Seattle's healthcare industry includes healthcare professionals, hospitals, healthcare roducts, healthcare services, and research and training organizations. One in five jobs in Seattle is p tied to this healthcare industry cluster.
In a real anthrax incident, the criteria in the table would ideally be applied to a set of specific businesses that had been operating in the affected area. Data on employment numbers and tax revenue should be available for a business of interest. Multiplier effects of the business in question may be calculated using the industry ratio.
Conclusions about the Businesses/Sectors that may Speed Recovery
This analysis is intended to demonstrate the value of defining a set of criteria for restoration prioritization with the goal of facilitating and speeding regional economic recovery, and to exemplify the type of analysis that could support an assessment of priority businesses for restoration. The specific sectors analyzed above should not be viewed as a recommendation or endorsement by PNNL, but are used to illustrate an economic development driven approach to recovery. Businesses in foundation or support sectors will also be important to economic recovery of the region. However, businesses that support a lot of jobs, directly and indirectly, contribute significantly to the local tax base, have a competitive advantage in the region, and provide products and/or services that are vital and need to be accessible at a specific location, could provide a strategic advantage in terms of their contribution to economic recovery.
